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COMPLEX : 
Improvements in the Treatment of Natural and Artificial Silk. 



1, Edwin Charles Axe, A.I.H.E., a 
British subject, of 27, Chancery Lane, 
ix*:idon, W.C.2, do hereby declare the 
tuuurc of this invention (a communica- 
^ lion to me from Maywood Chemical 
\\ ork&, a Corporation organised, under 
the lave of Kew Jersey, United" States of 
America, of Maywood, New Jersey, 
U Lited States of America), and in what 
10 nuinDer the same is to be performed, to be 
particularly described and ascertained in 
and by the following. statement ~ 

"i he primary object of this invention is 
to pruvulf a way by which both natural 
15 and urtificial silk may be quickly 
weighted with less labour, less danger to 
thj- ofK-rator, and with less injury to the 
produced goods than with existing pro- 
cesses, by the term " artificial silk " 
2Q ; there i«» understood any fibre which either 
entirely or partly consists of cellulose re- 
generated from a cellulose solution, of a 
cellulose ester or ethers. 
The corrosiveness of tin-tetrachloride 
25 solution to the hands of operators and to 
" the utensils needed in the weighting pro- 
cess, and the destruction which the de- 
posited tih compounds gradually exerts 
upon the silk fibre have combined to pre- 
30 sent a problem causing" consumers to make 
efforts to overcome these drawbacks of 
tin-tetrachloride solution. 

Theoretically tin-tetrachloride is a 
neutral su list an ce;butactual]ynt "displays" 
35 in its various applications a rather acid 
character. Refer, for example, to " Arti- 
ficial silk " (Hottenroth, 1928, page 369). 

In carrying out the primary object afore- 
said, the present invention provides a pro- 
40 cess for weighting natural and artificial 
silk with tin-tetrachloride to overcome 
the harmful acid effect. It has been 
found by my communicants that tin- 
tetrachloride solutions de-acidified with 
45 carbonates of metals or mixtures 
of same which are characterised 
by. forming a chloride soluble in water 
and .a_phosphate-which is insoluble there- 
in, for example lithium, barium, calcium 
50 and so forth as specified later herein, in- 
cluding carbonates of the rare earth 
metals, do not deleteriously affect natural 
and artificial silk, whilst they cause the 
[Price 1/-] 



same to take up more weight when sub- 
sequently washed with water during the 
weighting process. ? 

The following equation illustrates the 
de-acidification : 
SSnCL+LasCOCUa + 6H a O = 

3Sn(pH)Cl 3 -t La 2 (0H) 3 Cla + 3H 2 C0 3 

When treated wiih the mixture of basic 
metal chlorides thus obtained in aqueous 
solution, . natural and artificial silk be- 
comes more heavily weighted than when 
treated under the same conditions with a 
plain, tin-tetrachloride solution, and then 
with solutions of other metal salts such as 
alkali metal silicates, phosphates, tung- 
staies or other similarly acting salts. 

It is found 'thatrthe presence of the said 
other, basic metal chlorides accelerates 
and favours the precipitation of the tin- 
oiyhydrate upon both natural .and_ arti- 
. fieial,silk. 

The, prime requirements of thus de- 
acidified aqueous tin-tetrachloride solu-t 
tion is that the solution shall be clear and 
colourless, and. remain free of sediments 
or precipitates. It has been found that 
this requirement is fulfilled by solutions 
de-acidified by all metal carbonates, the . , 
chlorides and phosphates of which ful- 
fil the aforesaid conditions of solubility. 

The solutions of the character pointed 
out above when applied to artificial silk 
render the same absorptive enough to be 
w^iigHynveighted as natural" silk. ' 

High atomic weight is not so much a 
determining factor^ but rather the readi- 
ness pf added carbonates dissolving in the 
concentrated tin-tetrachloride solution to 
form a stable solution of great durability 
and high specific gravity. 

The carbonates of magnesium and zinc 
are especially suitable for the prepara- 05 
tion of strongly basic and highly durable 
colloidal t tin .chloride solution. Silk and 
artificial sUkVeigktell 'aittd. nhosphated by 
the^ present process do not incline to de- 
terioration in sunlight.- 100 
— Carbonates of other metals applicable 
for the present process are carbonates of 
lithium, barium; calcium, magnesium, 
strontium, cadmium, Conner, iron, 
chromium, uranium, lead, bismuth, zir- 105 
conium, titanium, -alone or in mixture. 



55 



60 



65 



70 



75 



80 



85 



90 



JNSOOCID: <GS 403239A I > 



3 



403,239 



The carbonates of the aforesaid metals 
may also be used in association with car- 
bonates of one or more of rare earth 
metals e.g. cerium, lanthanum, didy- 
5 mium, thorium, scandium, yttrium, 
praseodymium, neodymium, . samarium, 
terbium, europium, gadolinium, ytter- 
bium and other representatives of the 

group. — ~ . 

10 The obtained solution is allowed* to 
settle the undissolved particles the clear 
part is removed, whereupon the solution 
is ready for immediate application. 
Examxxe. 

15 Introduce 100 kgs, metal carbonate, 
the chloride of which is soluble and the 
phosphate insoluble, into 750 kgs. of 50 
Be tin-tetrachloride solution, at. 75° C. 
(for instance 100 legs, zinc carbonate in- 

"20 trodueed) and the solution ultimately ob- 
tained gives practically a neutral re- 
action. 

Silk (first degummed) or artificial silk, 
such as made of viscose, is allowed to soak 

■25 for some time, for instance one and one 
half hours, in the vielded solution of 
basic zinc tin chloride; it is then taken 
out, the surplus of solution squeezed out 
and the silk or viscose washed with a 

*30 little water. The washed silk or viscose 
-is then introduced^ into a solution of 
metal salt giving with the tin compound 
in the fibre an insoluble salt. Such solu- . 
tion for instance containing alkali-metal 

:35 phosphate — e.g. di-sodium phosphate of 
70° C. * 

The silk or viscose is allowed to hang 
in the phosphate one and one half hours, 
is then washed and dried. This proce- 

-40 dure may be repeated as often as desired. 
To indicate the total increase in weight 
with weighting solutions containing 
mixed basic chlorides of various metals in 
comparison with the treatment with tin- 

45 tetrachloride only the alternate soaking 
in each _weightingL fiolution^and- in . the^ 
phosphating bath was operated altogether 
three times to put the examples on the 
same basis. 

SO Three alternate passages through the 
weighting solution and phosphating solu- 
tion give, for silk, with plain tin-tetra- 
chloride total increase in weight 51.14%, 
with basic tin lead chloride 60%, basic 

"55 tin zinc chloride 66.3%, basic tin-zir- 
conium chloride 68.47% . basic neo- 
dymium magnesium tin* chloride 72.7'^ - 
for viscose, with basic tin zinc chloride 
84.34%, with basic tin magnesium 

■60 chloride 86.66%. 



The carbonates of metals are substitut- 
able by hydroxides of other weighting 
metals— e .g. , of zinc, magnesium, 
aluminium, tin, rare earth metals, and 
alkali salts in which the weighting 65 
metal, contained therein, is in the anion 
radicle, for example, sodium zincate, 
sodium aluminate, sodium plumbate, 
sodium stannate. 

Sodium phosphate is substitutable by 70 
silicate, tungstate, molybdate and other 
known heavy salts used in weighting. 

The weighting process is very simple 
and is operated without much scientific 
control whilst the poisonous character 75 
here may be disregarded. 

Tin tetrachloride for de-acidification is 
substitutable by aluminium chloride, 
iron chloride, chromium chloride, man- 
ganese chloride, zirconium chloride, 80 
titanium chloride, other chlorides of 
known weighting metals. Obviously 
some metals have a double function, i.e. 
as a weighting metal, and as a de-acidify- 
ing compound, but the weighting solution 85 
always contains the basic chlorides of at 
least two metals. 

Having now particularly described 
and ascertained the nature of my said 
invention, and in what manner the same 90 
is to be performed, I declare that what I 
claim is : — > 

1. A process of weighting both natural 
and artificial silk fibre, consisting in act- 
ing on the fibre with a colloidal aqueous 95 
solution of basic chlorides prepared by 
the addition, to a solution of a chloride 

of a weighting metal, of one or more car- 
bonates or hydroxides of other weighting .qq 
metals or of one or more alkali salts con- 
taining a weighting metal in the anion 
radicle, the said weighting metals being 
such that their chlorides are soluble and 
their phosphates are insoluble, washing jqr 
the fibre with water, and subjecting the 
fibraJthus .treated. to the_solution of a salt - ■- 
capable of forming an insoluble salt with 
the metals of the salts of the aforesaid 
aqueous solution. 

2. A process of weighting both natural 
and artificial silk fibre according to claim 
1, wherein the chloride of the weighting 
metal, to the solution of which the other 
substance or substances containing a 
weighting metal is added, is tin tetra- uo 
chloride. 

Dated this 6th day of February, 1933. 

EDWBST C. AXE, A.I.M.E., 
27, Chancery Lane, London, W.C. 2. 
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